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ABSTRACT 
The s o u t h e r n  C a l i f o r n i a  commercial c a t c h  of j a c k  
mackerel  exper ienced  a tremendous expans ion  d u r i n g  t h e  
1947-48 s e a s o n .  Landings ranged from a h i g h  o f  158.7 
m i l l i o n  pounds landed d u r i n g  1952-53 t o  a low of 14 .0  
m i l l i o n  pounds landed d u r i n g  1954-55. 
The 1947 y e a r  c l a s s  c o n t r i b u t e d  296,718 thousand 
f i s h  and 167,99 7 thousand pounds . 





THE FISHERY-------------------------------------------------- 5 
SAMPLING UNITS----------------------------------------------- 7 
METHODS------------------------------------------------------ 8 
AGE CO~OSITION---------------------------------------------- 8 
REFERENCES--------------------------------------------------- 9 
ACKNOWLEDGMENT 
This  s tudy  was conducted i n  cooperat ion wi th  t h e  Department 
of Commerce, National. Oceanic and Atmospheric. Adminis t ra t ion ,  
Nat ional  Marine F i s h e r i e s  Se rv i ce ,  under Public Law 88-309, 
P r o j e c t  6-3-R. 
INTRODUCTION 
This  r e p o r t  cons iders  age composition of southern  C a l i f o r n i a  
jack mackerel ca tches  f o r  t h e  1947-48 through 1956-57 seasons.  A 
season extends from August 1 t o  J u l y  31 tho fol lowing ca lendar  year .  
Jack  mackerel were of minor commercial importance be fo re  1947 
and much of t h e  catch was u t i l i z e d  by f r e s h  f i s h  markets (Blunt ,  1969). 
During the  period 1946 t o  1948, a campaign was conducted by t h e  indus- 
t r y  t o  develop a market f o r  canned jack mackerel.  This increased  
i n t e r e s t  i n  jack  mackerel was inf luenced  by t h e  f a i l u r e  of t h e  sar- 
dine and P a c i f i c  mackerel f i s h e r i e s  and t h e  r e s u l t i n g  need of  pro- 
cessors  f o r  a s u b s t i t u t e  canning f i s h  (C lo th i e r  and Greenhood, 1956).  
The f i s h e r y  experienced a tremendous expansion during t h e  1947- 
48 season and approximately 142 m i l l i o n  pounds were landed (Table 1 ) .  
THE FISHERY 
Jack  mackerel a r e  p re sen t  i n  t h e  waters  o f f  southern  C a l i f o r n i a  
throughout the e n t i r e  year  (Table 1 ) .  Landings of approximately 158.7 
mi l l i on  pounds during t h e  1952-53 season were t h e  h i g h e s t  on record .  
Landings decreased t o  only 16.2 and 14.0 m i l l i o n  pounds the  next  2 
seasons.  Landing f l u c t u a t i o n s  were due t o  d i f f e r e n c e s  i n  a v a i l a b i l i t y  
of jack mackerel from yea r  t o  y e a r  and v a r i a b i l i t y  i n  market condi t ions .  
The cannery p r i c e  fishermen rece ived  f o r  jack mackerel s t a r t e d  a t  
$45.00 a t on  i n  1947-48, b u t  rose t o  $60.00 i n  December. I n  1948-49, 
the p r i c e  reached $67.50 i n  October,  b u t  dropped t o  $50.00 a t o n  i n  
November, where i t  remained f o r  t he  rest of t h e  season.  During t h e  
1949-50 season ,  t h e  jack mackerel p r i c e  f l u c t u a t e d  considerably.  It 
was $50 .OO a t o n  from August through September, $25 .OO t o  $40 .OO i n  
October, $32.50 f o r  t h e  next  3 months, and $40.00 a t o n  t h e r e a f t e r .  
The prevai l ing  p r i c e  of $40.00 a ton was paid f o r  f i s h  a t  t h e  begin- 
ning of the 1950-51 season. Pr ices  then f luctuated  between $25.00 
and $45.00 u n t i l  February where they s t a b i l i z e d  a t  $45.00 a ton  u n t i l  
end of t h e  season. I n  1951-52 jack mackerel p r i c e s  rose t o  $46.00 i n  
October, and again i n  November t o  $60.00 a ton ,  where they remained 
u n t i l  season's end. 
Jack mackerel s t a r t e d  a t  $60.00 a t o n  i n  1952-53, but rose t o  
$67.50 a ton on October 19. The p r i c e  rose  again on November 19 t o  
$70.00 a ton where it remained the  r e s t  of the  season. On t h e  n ight  
of September 25th approximately 10,000,000 pounds of jack mackerel 
were taken a t  Cortes Bank. The season was characterized by poor 
a v a i l a b i l i t y  of f i s h  during the  months of December, January, and 
February. During 1953-54 the  p r i ce  reached $80.00 a ton  i n  October; 
however, poor a v a i l a b i l i t y  of jack mackerel u n t i l  Ju ly  kept  landings 
extremely low. 
Pr ice  disputes and economic conditions during 1954-55 kept  the  
purse se ine r s  from f i sh ing  jack mackerel during August. In  September, 
canners dropped t h e i r  p r i c e  t o  as  low as  $50.00 pe r  ton and then 
stopped buying f i s h  a l together .  The p r i c e  was s e t t l e d  a t  $50.00 a 
ton on October 24, bu t  demand was low due t o  unfavorable market condi- 
t ions  from a flood of foreign canned mackerel f o r  s a l e .  This condition 
l a s ted  u n t i l  February. A p r i c e  set t lement was reached on February 14 
and canners commenced paying $42.50 a ton.  Fishing was poor u n t i l  end 
of the season. 
Low market demand r a t h e r  than a ser ious  shortage of ava i l ab le  f i s h  
characterized the 1955-56 season. Increased landings were a t t r i b u t e d  
t o  both a v a i l a b i l i t y  of f i s h  a s  w e l l  a s  the  wi l l ingness  of canners t o  
accept  mackerel i n  view of dec l in ing  s a r d i n e  landings.  Economic 
f a c t o r s  began t o  improve i n  e a r l y  1956, b u t  remained poor through 
Ju ly .  
During 1956-57, t h e  p r i c e  remained at $42.50 a ton ;  bu t  due t o  
a shor tage  of s a r d i n e s ,  packers w e r e  accept ing  moderate amounts of 
jack mackerel i n  t h e  f a l l  and win te r  months. 
There were s e v e r a l  s t r i k e s  by fishermen dur ing  t h e  10 season 
period:  September 21, 1948, through November 29, 1948 (1948-49); 
November 11, 1949, through December 1 6 ,  1949 (1949-50) ; November 1 6 ,  
1951, through November 30, 1951 (1951-52) ; October 1, 1952, through 
October 19 ,  1952 (1952-53) ; October 1, 1953, through October 1 2 ,  1953 
(1953-54); October 1, 1954, through October 24, 1954 (1954-55); 
September 6 ,  1955, through November 7 ,  1955 (1955-56). 
J ack  mackerel were caught on a wide range of f i s h i n g  grounds dur ing  
the  10 seasons (Figure 1; Tables 2 and 3 ) .  The most product ive f i s h i n g  
grounds were the  nor thern  Channel I s l a n d s  and Po in t  Vicente.  The Poin t  
Vicente a r ea  was e s p e c i a l l y  product ive  during t h e  1950-51, 1951-52, and 
1956-57 seasons. Tanner and Cortes  Banks were product ive  during the  
1952-53 season. 
SAMPLING UNITS 
Three d i f f e r e n t  sampling u n i t s  were used t o  c o l l e c t  age and length  
d a t a  dur ing  t h e  5 seasons.  The f i r s t  sampling u n i t  was s t a r t e d  i n  1947 
and was used u n t i l  March 1951. This  u n i t  cons i s t ed  of 100 f i s h  per  
sample, wi th  o t o l i t h s  f o r  age determinat ion taken  from t h e  f i rst  f i s h  
i n  each 12.5 mm grouping ( f i s h  were o r i g i n a l l y  measured i n  quar te r -  
cen t ime te r s ) .  I f  t he  range i n  s i z e s  of f i s h  i n  any p a r t i c u l a r  sample 
d id  not  y i e l d  o t o l i t h s  from 10% of t he  sample, then enough o t o l i t h s  
were removed t o  b r i n g  t h e  t o t a l  t o  10%. S t a r t i n g  i n  March 1951, no 
at tempt  was made t o  take  o t o l i t h s  from any s e t  percentage of t h e  
sample. The sampling p l an  was a l t e r e d  aga in  i n  August 1951 when the  
n u d e r  of f i s h  i n  a sample was reduced from 100 f i s h  t o  50 f i s h .  
METHODS 
Numbers of f i s h  landed were c a l c u l a t e d  f o r  each 'month by applying 
monthly average weights  from sample d a t a  t o  t h e  t o t a l  pounds landed i n  
southern  C a l i f o r n i a  (Point  P i ed ras  Blancas t o  Mexico). During months 
of no sampling, weighted average of t h e  season was appl ied .  
A computer program e n t i t l e d  AGECOM was used i n  e s t i m a t i n g  numbers 
of f i s h  landed by age group (Messersmith and Hya t t ,  1965).  This  pro- 
gram es t ima te s  age composition us ing  a double sampling scheme wi th  
length as  s t r a t a  (Abramson, 1971) . 
Numbers of o t o l i t h s  used f o r  e s t ima t ing  t h e  numbers of f i s h  by 
age group from t h e  10 seasons were 1 ,238  i n  1947-48; 207 i n  1948-49; 
676 i n  1949-50; 986 i n  1950-51; 1,124 i n  1951-52; 1,203 i n  1952-53; 
238 i n  1953-54; 125 i n  1954-55; 422 i n  1955-56; and 958 i n  1956-57 
(Tables 4 ,  5 ,  6 ,  7 ,  8 ,  9 ,  10 ,  11, 12,  1 3 ) .  
AGE COI4POSITION 
The 1944 yea r  c l a s s  dominated t h e  f i s h e r y  dur ing  t h e  1947-48 
season (Table 14) . During the  1948-49 season t h e  major i ty  of t h e  
landings was composed of t h e  1947, 1946, and 1945 y e a r  c l a s s e s  by 
numbers, wh i l e  t h e  1944 yea r  c l a s s  was a s u b s t a n t i a l  c o n t r i b u t o r  by 
weight.  The fol lowing 3 seasons were a l l  dominated by t h e  1947 year  
c l a s s  both i n  numbers and pounds landed (Table 14 ) .  
The 1952 yea r  c l a s s  dominated t h e  f i s h e r y  i n  numbers dur ing  t h e  
1952-53 season (Table 15) ,  while t h e  1946 and 1947 year c lasses  were 
s u b s t a n t i a l  contr ibutors by weight. During the  1953-54 and 1954-55 
seasons, t h e  majority of landings was composed of the  1952 and 1953 
year c lasses  by both numbers and weight. The 1952 year c l a s s  again 
dominated the  f i shery  during the 1955-56 season, while the  1956-57 
season was characterized by a preponderance of 1952 and 1955 year c l a s s  
f i s h  . 
The 1947 year c l a s s  contributed 296,718,000 f i s h  while the  1952 
year c lass  contributed 280,194,000 f i s h  during t h e  10 seasons (Table 16).  
This was followed by t h e  1944 year c l a s s  with 141,319,000 f i s h ;  even 
though t h i s  year c lass  wasn't f ished u n t i l  i t s  four th  year of l i f e  
(Age Group 111) . 
The 1947 and 1952 year c lasses  a l s o  produced 167,997,000 and 
100,500,000 pounds respect ively  (Table 17) . 
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Figure 1. To des igna te  t he  l o c a l i t y  where f i s h  a r e  caught ,  t h e  
Department of Fish and Game has  d iv ided  C a l i f o r n i a  c o a s t a l  
waters  i n t o  numbered block a r e a s  of 10 minutes of l a t i t u d e  
and 10 minutes of 1-ongitude . 

TABLE 3 -  Southern Ca l i fo rn ia  Jack Mackerel Landings by General Fishing Areas and Seasons. 
1952-53 1953-54 1954-55 1955-56 1956-57 
Genera l  Area Block Numbers Tons Percent Tons Percent Tons Percent Tons Percent Tons Percent 
S a n t a  Barbara 65 1-657, 665-67 1 573 0.8 34 0.5 4.5 0.1 195 0.7 397 0.9 
P o r t  Hueneme 664,  680-683, 703- 304 1 4 -0 1475 19.5 626 9.7 6479 23.1 10665 23.8 
706, 722-725 
Nor thern  Channel 684-690, 707-7 13,  1612 2.1 1182 15.6 4 2 0.6 60 1 2.1 4779 10.6 
I s l a n d s  726-732 
P t .  Vicen te  679,  701, 702, 718- 5227 6.9 392 5.2 1987.5 30.7 9649 34.3 20635 46.0 
721, 737-742 
Oceanside 756-758, 801-804, 486 0.6 10 0.1 6 39 9.9 4020 14.3 4 400 0.8 
821-825 
h 
u 5 S a n t a  C a t a l i n a  759-762, 805-808 4506 6 .O 5 2 0.7 311 4.8 1472 5.2 1191 2.7 
I s l a n d  
S a n t a  Barbara 743-745, 763-765, 69 1 0.9 1 t r a c e  4 2 0.6 136 0.5 116.5 0.3 
I s l a n d  809-811 
San N i c o l a s  746-749, 766-769, 474 0.6 -- -- 152 2.3 40 0.2 -- -- 
I s l a n d  812-815, 833-836 
San Diego 842-846, 860-864 70 0.1 5 0 .1  784 12.1 2068 7.4 2 33 0.5 
877-882 
San Clemente 826-832, 847-853, 10477 13.9 3278.5 43.3 1889 29.2 3408 12.1 2418.5 5.4 
I s l a n d  865-869 
48440 64.1 1133 15 -- -- 29 0.1 -- -- Tanner  and Car tes  854, 855, 870-873, 
Banks 885,  888-89 1, 897 
T o t a l s  75597 100.0 7563 100.0 6477 100.0 28097 100.0 44835 100.0 
Tons of unknown o r i g i n  not included above 3779 556 546 1764 1567 
T o t a l  season ' s  ca tch  79376 8119 7023 29861 46402 
TABLE4. Length Frequency of Jack Mackerel During 1947-48 Season. 
Total 
nun FL sampled 0 I 11 I11 IV V VI VII VIII+ 
(16) 
TABLE 4 .  Continued . 
Total 
mm FL sampled 0 I I1 I11 IV v v I VII VIII-t 
TABLE 4. Continued. 
Total 
mmFL sampled 0 I I1 I11 IV V VI VII VIII+ 
352.5---- 25 1 4 6 1 2 
355------ 22 8 1 
357.5---- 19 3 3 3 1 1 
360------ 14 , . 3 1 1 1 
362.5---- 16 3 1 1 
365------ 6 1 1 
36 7.5---- 8 1 1 
3 70------ 9 1 2 
TABLE 5.  Length Frequency of Jack  Mackerel During 1948-49 Season. 
Tota l  
mm FL sampled 0 I I1 I11 IV V V I VII VIII+ 
TABLE 5 .  Continued. 
To ta l  
mm FL sampled 0 I I1 111 IV V VI VII VIII+ 
TABLE 5 .  Continued. 
Total 
mFL sampled 0 I I1 111 IV V VI VII VIII+ 
(21) 
TABLE 6. Length Frequency of Jack Mackerel During 1949-50 Seas.on 
Total 
m FL sampled 0 I 11 111 IV V YI VII VIII 
TABLE 6. Continued. 
T o t a l  
mm FL sampled 0 I I1 I11 IV V VI VII VIII 
25 2.5----- 29 3 15 6 
255------- 35 8 13 7 
25 7.5----- 330 8 8 
260------- 312 5 9 
262.5----- 26 1 3 4 
265------- 314 15 6 
267.5---- 258 9 6 
2 70 ------- 283 10 9 
. TABLE 6. Continued. 
Total 
mm FL sampled 0 I I1 I11 , . IV V VI VII VIII 
t 
TABLE 7 .  Length Frequency of Jack Mackerel During 1950-51 Season. 
Total 
mm FL sampled 0 I I1 111 IV V VI VII VIII+ 
TABLE 7 .  Continued. 
Total 
mm FL sampled 0 ' I  I1 I11 IV V VI VII VIII+ 
TABLE 7. Continued. (26) 
Tota l  
mm FL sampled 0 I I1 I11 IV V VI VII VIII+ 
TABLE 8 .  Length Frequency of Jack Mackerel During 1951-52 Seaeon. 
Total 
m m F L  sampled 0 I I1 111 IV V VI VII VZII+ 
(28)  
TABLE 8 .  Continued. 
To ta l  
nun FL sampled 0 I I1 I11 I V  V  V I  V I I  V I I I +  
252.5---- 8 1 6 18 
255------ 9 7 1 19 1 
25 7.5---- 90  19 2 
260------ 116 17 4 1 
262.5---- 123 14 2 3 
26 5------ 146 1 16 2 
267.5---- 132 10 5 1 
270------ 20 6 9 11 4 
TABLE 8. Continued. 
Total 
m m F L  sampled 0 I 11 I11 IV V VI VII VIII+ 
TABLE 8.  Continued. 
(30) 
Tot a1 
rnrn FL sampled 0 I 11 LIT IV V VI VII VIII+ 
2 
TABLE 8 .  Continued. 
T o t a l  
s amp led 0 I I1 111 IV V VI VII VIII+ 
TABLE 9. Length Frequency of Jack Mackerel During 1952-53 Season. 
Total  
mm FL sampled 0 I 11 111 IV V. VI VII VIII+ 
TABLE 9 .  Continued (33) 
Total 
mFIq sampled 0 I I1 111 IV V VI VZI VIII+ 
TABLE 9. Continued. 
T o t a l  
FL sawled 0 I I I 111 I V  v V I  V I I  VIII+ 
TABLE 10.  Length Frequency of Jack Mackerel During 1953-54 Season. 
Tot a 1  
w m m F L  sampled 0 I I1 111 IV V VI VII VIII+ 
TABLE 10 Continued. 
Tot a1 
IIUU FL sampled 0 I I1 I11 I V V VI VI I VI I I+ 
TABLE 1l.Length Frequency of  Jack Mackerel During 1954-55 Season.. 
* 
Total 
mm FL sampled . ,. 0 I I1 111 IV V VI VII VI I I+ 
TABLE 11. Continued. 
Total 
mu FL sampled 0 I I I I11 IV V VI VII VIII+ 
r r r r r r r r  
~ 0 3 0 3 0 3 O D U 4 4  
0 4 C n N 0 4 C n N  
I .  I .  I .  I .  
l V l l C n l L n l c n  
I I I I I I I I  
I I I I I I I I  
I I I I I I I I  
1 1 1 1 1 I I I  
N f . r W N W W r  
r r r  r r 
r N r r  W r W * C n r C n \ D  O C n O C n O 0 3 W C n  r r f - r N r  r 
TABLE 12. Continued. 
T o t a l  
mm FL sampled 0 I I I I1 I I V V VI VII VI I If 
TABLE 13. Length Frequency of Jack Mackerel During 1956-57 Season. 
Total 
mmFL sampled 0 I I1 I11 IV V VI VII VIII+ 
TABLE 13 Continued. 
Total 
nrm FL s m l e d  0 I I1 111 IV V VI VII vIII+ 
TABLE 13. Continued . 
Tot a1 
m F L  sampled , O  I I1 I11 IV V VI VII VIII+ 


TABLE 16.  Number o f  Jack Mackerel Landed by Age Group f o r  Each Year Class  From 1947-48 Through 1956-57 Seasons. 
AGE GROUP 
Year- 0 I I I I11 IV V VI VII VIII Tot a1 
Class Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands 
TABLE 1 7 .  Pounds of Jack Mackerel Landed by Age Group For Each Year Class From the 1947-48 Through 1956-57 Seasons. 
AGE GROUP 
Year- 0 I I1 111 IV V VI VI I VIII Tota l  
Class Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands Thousands 
